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Abstract 
In this paper, a design study of the CLIC Injector Linac is presented, with 
emphasis on the e+ beam, which has large transverse emittances. The proposed 
optics is based on a FODO lattice wrapping the first accelerating structures, 
followed by a succession of quadrupole triplets and accelerating structures for 
the rest of the linac. Possible improvements of this lattice are discussed. A 
preliminary design of the CLIC Booster Linac is also presented. 
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This note presents a status report on the design of the CLIC Injector Linac
and some preliminary results on the CLIC Booster Linac.
The CLIC Injector and Booster Linacs have to accelerate both electron and
positron main beams, respectively from 200 MeV to 2.4 GeV prior to injection
into the pre-damping rings and from 2.4 to 9 GeV downstream of the dampings
rings.
In our design, the 26 accelerating structures of the Injector Linac operate
at 1.5 GHz, with a loaded gradient of 17 MV/m and a length of 5 m each.
A FODO lattice wrapping the accelerating structures at the beginning of the
linac, followed by a succession of triplet lattices between the accelerating struc-
tures, was proposed at the PAC’07 conference and is presented here. The large
normalized transverse emittance (9200 mm.mrad rms), bunch length (5 mm
rms) and energy spread (7 MeV rms) of the e+ beam set constraints on the
linac, in order to reach acceptable characteristics at 2.42 GeV for the injection
into the pre-damping rings. The use of a bunch compressor at the entrance
of the linac is an option to achieve good performance in both the longitudinal
and transverse phase spaces. Tracking studies of both electron and positron
beams in the Injector Linac have been performed. These show a reasonable
additional energy spread due to the initial bunch length and, in turn, a very
small emittance growth. Some improvements of the CLIC Injector Linac have
been investigated, in order to further reduce the maximal values of the beta-
tron functions and thereby the transverse beam sizes for the positrons. The
constraints set on the design of the accelerating structures (in particular the iris
and the external radius) are discussed as well.
In the CLIC Booster Linac, the normalized transverse emittances of the
positrons are much smaller (432×10−9 m.rad horizontally and 4.3×10−9 m.rad
vertically). In order to increase the beam energy from 2.4 to 9 GeV, we propose
to use 75 accelerating structures operating at 3 GHz, with a loaded gradient of
22 MV/m and a length of 4 m each. A quadrupole triplet is installed between two
subsequent accelerating structures in order to keep the beams focused. Particle
tracking studies of the CLIC Booster Linac must be performed in order to
validate this design.
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